This paper adopts ARIMA model to explore the relationship between business performance and the fluctuation of exchange rate. The empirical results show that the impacts of the fluctuation of foreign exchange rate on the corporate performance of tourism industry are significant and different across currencies and the size of a tourism company. Furthermore, based on the framework of Kim (2013) , a modern portfolio theory proposed by Markowitz (1952) gives an optimal allocation of foreign exchange for a firm's decision-makers, which would avoid exchange rate risk exposure and thus complete the construction of enterprise risk management system (ERM) to reduce losses.
INTRODUCTION
Tourism can be thought as an integral industry that combines public and private sectors. Anderson and Getz (2009) discussed that the public sectors should make the tourism policies to stimulate the development of tourism and promote some non-profit-festivals to attract tourists. Likewise, the private sectors, such as in the field of transportation, communication, leisure, department, etc., should be integrated under the same goals to generate the tourism profit. The more the tourists and the longer they stay, the more revenue generates from the hospitality industry. In Candela and Figini (2012) they developed the tourism economics which is said to be a no-smokestack industry. From the economic point of view, tourism will create value from catering, tourisms, aviation, transportation and many other related industries.
In 2013, Japanese Prime Minister Shinzo Abe implemented a policy combining fiscal expansion, -quantitative easing‖, and structural reform in the hope of revitalizing Japan's domestic economy. Indeed, this is so-called $3,738 million in 2000 to $14,615 million in 2014, which its share in total GDP also reach 2.76% from 1.13%. It shows that Taiwan tourism industry earns a huge of foreign exchange earnings. Thus, the fluctuations in exchange rates for Taiwan's tourism industry is also an important factor for Taiwan's overall economic development. The recent ten-year annual revenues generated from tourism, foreign exchange and domestic tourism are shown in the Taiwan's tourism revenues have increased in recent years, the tourism industry plays an important role in the tourism industry, resulting in a huge source of foreign exchange earnings. Among the tourists, the number of Chinese tourists accounted for the largest cases, followed by Japanese, European and the United States. Bilateral trade between Taiwan and China, Japan, Europe and the United States, respectively is not only very close, but also represents the effect of the changes in exchange rates. The number of tourists traveling to Taiwan contributes the foreign exchange earnings. Pritamani et al. (2005) divided the U.S. companies into five categories and found that neither exporters nor multinational firms were the most affected by changes in exchange rates. The firms that suffered most from exchange rate fluctuations were wholly domestic U.S. companies facing foreign competition. Taiwan's tourism industry has the same situation. Based on the above point of view, we mainly discuss Taiwan's tourism industry for exposure to foreign exchange fluctuations and corporate risk management. Through our study, it suggests the hedging strategies to the decision-makers of firms and then to enhance Taiwan's tourism industry's risk management.
Asian Economic and Financial Review
The structure of this study is as follows: Section 2 is literature review and methodologies will be discussed in Section 3; data collection and its statistical descriptions are in Section 4. The empirical results and analysis are shown in Section 5. The last section is the conclusion.
LITERATURE REVIEW
From the 1980s, there are numerous studies to discuss the foreign exchange exposures. The landmark papers, Dumas (1978) ; Adler and Dumas (1980) and then Hodder (1982) implemented the change of foreign exchange rates into the regression models to study the U.S. multinational firm's values. And Jorion (1990; 1991) followed their studies and found that the stock returns of U.S. multinational firm are significantly positively correlated to the volatility of the U.S. dollar. Moreover, Bodnar and Gentry (1993) studied the different effects of the fluctuations of foreign exchange rates on the different industries in U.S., Canada and Japan. Schnabel (1989; extended the Adler-Dumas model to a multi-factor model by including several currencies exchange rate movement.
Moreover, He and Ng (1998) studied Japan 171 multinational firms there are about 25% firm's stock returns significantly positively correlated to the foreign exchange exposures, themselves. And the effects are increasing as firm's size increases. Morelli (2007) found the same effects of firm's size on the UK listed firms' stock returns. Dominguez and Tesar (2006) examined the relationship between exchange rate movement and firm value. No matter in the firm-or industry-level, they found that the foreign exchange exposure do affect the value of firm. Salifu et al. (2007) examined the foreign exchange exposure of Ghanaian listed companies. Their results showed that about 55% companies are exposed to the fluctuation of US dollar and 35% companies are exposed to that of UK pound. And, Jahan (2016) studied the efficiency of using currency derivatives to reduce the effect of currency fluctuations on the performances of the Advanced Chemical Industries (ACI) in Bangladesh.
On the other hand, Maloney (1990) and Koo (1994) paid attention on the Australian mining industry. They indicated that the fluctuations of the exchange rates between Australia dollars against to the major currencies will affect the firm's profit. So they suggested that firm should find some strategies to manage the positions of foreign currencies in order to avoid the losses caused by the fluctuations of exchange rates and then reduce the firm's performance. Aggarwal and Harper (2010) investigated the foreign exchange exposures that U.S. domestic companies faced to. Their results showed that the domestic company suffers more foreign exchange exposures than MNEs. They concluded that the MNEs may use more currency derivatives and more trading skills to reduce the foreign exchange exposures than the pure domestic companies. In Addae et al. (2014) they found that the foreign exchange rate movement will affect the quality of assets of Ghanaian banks. And, Huy (2016) examined the nexus between foreign exchange rate and stock prices in Vietnam. He found that there is a causal relationship during preand post-financial crisis in Vietnam.
In fact, the foreign exchange market in Taiwan is a small, regional market, so some foreign currencies transaction is not warm and the trading volume is small. The liquidities of the other currencies are lower than that of the international major currencies. As Harris (2003) has said that liquidity is the ability to trade large size quickly, at low cost, when you want to trade. Such that a lower liquidity will result to the company when buying foreign currency in order to circumvent the exposure of foreign exchange transactions, it cannot immediately trade at a predetermined price to the required foreign currency position. Hence, the transaction costs and carrying costs of the currencies will increase the cost of risk reduction and then increase the liquidity risk of assets. Here, according to Campbell et al. (2010) regression models can be adopt to help the company to find out the effect on its performance causing by the currency's fluctuation. After finding the magnitudes of currency fluctuations which affect to the company's performance, then the framework of the Modern Portfolio Theory, proposed by Bailey et al. (1992) and Kim (2013) can be used to form their own foreign exchange risk management strategies and then to reduce the effect of foreign exchange exposures. This study applies the framework of Kim (2013) to investigate the effects of foreign exchange exposures on the performance of Taiwan hospitality industry and try to propose some hedging strategies and strengthen their corporate risk management. Therefore, as the shown in Jorion (1991) I will impose the changes of exchange rates of several currencies to study the effects of the fluctuations of exchange rates on the performance of Taiwan tourism companies.
METHODOLOGIES

Modern Portfolio Theory MPT
Modern portfolio theory is proposed by Markowitz in 1952. In the paper, Probability Theory and Linear Algebra method are applied to investigate the correlation between the securities. It puts forward the possibility to the risks associated with some other securities can reduce the risk. In this way, individual company information becomes less important.
The theory is mainly to solve an investor's risk-reward problem and to form a rational combination of his/her own funds in order to maximize the proceeds. According to the Markowitz's framework, there is a certain special relationship between investment risk and return of a portfolio of financial assets. His assumptions are based on four conditions:
1. Assume the market is efficient, investors can learn more of the benefits and risks of financial market changes and their causes. 2. Suppose investors are risk averse and are willing to get a higher rate of return if they must bear a greater risk to get a higher expected return as compensation. Risk is the variability of yields as measured by standard deviation. 3. Investors' choices are based on the expected returns and standard deviations of selected financial assets portfolio. They select portfolios with higher yields or lower risk. 4. The incomes between various financial assets are correlated with the correlation coefficient between each financial asset; it is possible to choose the lowest risk of the portfolio. An efficient portfolio should be subject to the following conditions: under certain risk (standard deviation). This combination of securities has the highest average reward; and in certain average reward, it has the lowest degree of risk (standard deviation).Therefore, the portfolio should be on the curve of efficient frontier. According to Huang and Litzenberger (1988) and Elton et al. (2007) suppose an economy which there are n risky assets with its return and standard deviation i
, respectively. Moreover, the covariance between any two assets is
. If we denote the portfolio weight on each assets in the portfolio to be i w , 
the variance-covariance matrix is. Hence, in the framework of Markowitz (1952) and Kim (2013) we have to minimize the degree of risk of the portfolio under a pre-specified return, 0  , and budget constrain. Namely,
. Using the Lagrange Multipliers method, the above problem can be transformed as follows:
Hence, the F.O.C.is
And then we have,
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, and
.Such that, the optimal wealth allocation portfolio is
The properties of this portfolio are
Such that, Next, considering a riskless asset can be invested, and then the pre-described model will be rewritten as follows:
where， f r is the return of the riskless asset. Again, by using the Lagrange Multipliers method, we have to solve the following problem:
where,
The properties of this portfolio are:
1.
Hence, its standard deviation
Autoregression Integrated Moving Average Models
In Witt and Witt (1992; ; Witt et al. (2003) and Song and Li (2008) they used many econometric models to investigate the topics of tourism industries. Empirically, they suggested that the autoregression and moving average models can be implemented to forecast the performance of tourism industries. This study will focus on the effects of the fluctuations of foreign exchange on the performance of tourism industry.
According to Bodie et al. (2002) and Muriithi et al. (2016) we can use the ROA or ROE, reported in the annual financial statements, to be the measures of the corporate's performance. There are at least two reasons for applying ROA/ROE to proxy the firm's performance. First, since ROA is the return of corporate's total assets, which is defined by the product of profit margin and total asset turnover, so it tells us how effectively a firm uses its assets to generate profits. Therefore, a well-performed firm will have a higher ROA. Second, the definition of ROE is the net profit over the average equity, so that by the DuPont equation, we have Ratio Equity
As a result, it tells us how efficiently a company is operated. It also provides insights into the firm's use of assets via turnover. That is, a well-performed firm also has a higher ROE. As a result, in our study, we will apply these two measures to be the proxies of the firm's performance and investigate the magnitude of the effects of foreign exchange rate's fluctuations. Hence, by the multi-factor model in Jorion (1991) and Bartram (2008) the autoregression moving average model is given as follows: 
where t j E , is the closed price in the end of the quarter in terms of direct quotation. Moreover, in Fama and Kenneth (1993; they formed six portfolios of the stocks listed on NYSE, AMX, and NASDAQ Stock Market by the firm's size and found that firm's size and BE/ME proxy for sensitivity to risk factors that capture strong common variation in stock returns and will help to explain the average returns and then firm's profitability. Such that, let (2724-F) have the highest volatility of ROA and ROE, respectively. It may result from the shortest listing data of these two companies.
Next, the foreign exchange rates were collected from 2000 to 2015 through the website 2 of the Central Bank of Taiwan. The equation (15) calculates the quarterly and monthly percentage change of exchange rates for the currencies against to the NT dollars (NTD). In Table 2 , the lowest percentage change (0.96%) of the exchange rate is the Singapore dollar against to NT dollar, and the highest percentage change (3.11%) of the exchange rate is the Indonesian rupiah against to NT dollar. Indonesian rupiah has a maximum appreciation (20.70%) and minimum depreciation (13.56%) against to NT dollar. Moreover, the coefficient of variation is also reported in Table 2 .The standard deviation of data describes the dispersion of the data away from the mean. In contrast, the coefficient of variation is the multiple of the standard deviation to the mean, i.e.
  
CV
. It shows the extent of volatility in relation to the mean of the population and measures the multiple of risk to reward. For comparison between data sets with different units or widely different means, this paper uses the coefficient of variation instead of the standard deviation. Scheel (1978) proposed that the coefficient of variation can also be a measure of relative risk in the elementary risk and insurance. An asset with lower value of coefficient of variation means either a lower-risk asset among that of the same return or a higherreturn asset among that of same level of risk. As shown in Table 2 , China yuan (CNY) and Singapore dollar (SGD) have lower coefficient of variation, 6.8804and 8.3299, respectively, and Great British pound and Korean won have higher coefficient of variation. Both Great British pound and Korean won are either high-risk or low-return.
Empirical Results and Analysis
First, we have to test whether the series of performance is stationary or not. That is, we should test the null hypothesis that it has a unit root. In Tsay (2005) On the other hand, according to Hurvich and Tsai (1989) there will be biased estimates resulting from a nonstationary series. Such that, applying Wei (2006) we take the first-ordered difference on the series, i.e., are also shown in Table 3 . After differencing the series, all of them are stationary. Next, Patro et al. (2002) found the significant currency risk exposures in country equity index returns by using the GARCH model. And, Polodoo et al. (2016) investigated the nexus between exchange rate volatility and manufacturing trade using a sample spanning 18 countries in Africa. They found that exchange rate volatility has an adverse effect on the real manufacturing trade of the Africa countries. As shown in Kelilume (2016) Therefore, like the work in Kim (2012) the following autoregression moving average (ARIMA) model: 
The values in the parentheses are standard error of the estimates. And *, ** and *** stand for 10%, 5% and 1% level of significance, respectively. In Table 4 , almost all estimates of the lagged variables are significant and negative, such as, Leofoo (2724-F), then the company may dispose some of its idle assets or non-performed assets to reduce the inefficient effect of these assets. As a result, the company's ROA will be improved.
Next, Table 4 shows significant effects on the performances of Taiwan tourism industry due to the fluctuations of foreign exchange rates. The changes of foreign exchange rates have significant impacts on the ROA D are only the changes of Singapore dollar and Australia dollar. As a result, the portfolio of currencies should be different for each company.
Next, to discuss the impact of foreign exchange fluctuation on ROE, the regression model is given as follows:
Model I regresses Table 4 , which the portfolio of currencies should be different for each company.
As to performances of the Ambassador Tourism (2704), according to the unit-root tests and (B) .], they are already stationary. Such that, the regression model is given as follows: Regression results are shown in Table 6 . The values in the parentheses are standard error of the estimates. And *, ** and *** stand for 10%, 5% and 1% level of significance, respectively. Source: Taiwan Economic Journal (TEJ).
In Table 6 , EUR and MYR are negatively affect to the performances while SGD has positive effect to the performances. It is different to the other company.
Next, since the foreign trade of Taiwan is mainly denominated in US dollars, and Taiwanese dollar was pegged to the dollar exchange rate for a long time, therefore, enterprises might have a greater proportion of dollar holdings. Furthermore, due to the opening of Chinese tourists to Taiwan, it results in the tourism industry to increase its Chinese yuan transaction needs, and thus ROA/ROE reflect the effect from the change of Chinese yuan.
In additional, Taiwan is also the first choice for Japanese and Korean tourists traveling abroad, so accommodation of the Korean won and the Japanese yen in trading volume should not be underestimated.
As shown in Table 7 , major tourisms aggregated by Taiwan's Tourism Bureau in 2012 showed that the Japanese and Korean inbounds were over 1/5 of guests in the half of the tourisms. For example, Pleasant Tourism located closed to the Taoyuan International Airport, and most Chinese tourists stay at the tourism in order to conveniently entry and exit. Both Jang and Chen (2008) and Chen et al. (2011) employed the modern portfolio theory to investigate the mixes of Taiwan inbounds. They suggested that the government should take the highreward/high-volatility option and shift more available resources to attract the Japanese tourists. Kim (2013) discussed of foreign exchange position and make recommendations in Table 8 . As the results in Table 4 , 5, and 6, a portfolio of currencies that has significant impacts on the company's ROA/ ROE can be formed. Markowitz (1952) proposed the Modern portfolio theory that based on the weighted each company the average cost of capital (WACC), and along with the calculation of Matlab programs for foreign exchange positions, an optimum allocation of currencies can reach the lowest degree of risk under a pre-specified rate of return constraint. The results in Table 8 show the optimal allocation of currencies for each company. Japanese yen, Korean won, 
CONCLUSIONS
In recent years, the changes in exchange rates significantly affect a company's performances, such as, ROE, ROA, etc. Faced with the dramatic changes in the international economic environment, many central banks continue to adopt a more aggressive monetary policy, such as, negative interest rates by Bank of Japan, the monetary easing by ECB, and monetary easing by People's Bank of China. Likewise, the gradual recovery of the economy of the United States have taken actions to raise interest rates. The auspices of monetary policy in these countries shows that the currencies flow across countries and international hot money have allowed changes in exchange rates. Under these actions of monetary policies, enterprises in Taiwan need to actively adopt configuration to reduce the negative impact.
Changes in the foreign exchange market in the pastis not as dramatic as in today. In addition to monetary policies that attract more investors to the market, the investment of foreign exchange market as well significantly affect the change in exchange rates among countries. Therefore, a positive formal foreign exchange risk management will better help for future operation, which can significantly reduce the risk of foreign exchange movements.
This study found that tourisms in Taiwan, accounting for the largest part of the tourism industry, are subject to have the impacts on their performance and profitability due to the exchange rate fluctuations. Enterprises may apply the results to manage the foreign exchange risk exposure they faced to, and then increase the overall capabilities and range of enterprise risk management (ERM). By doing so, companies can increase their profits and reduce the negative impacts of exchange rate changes on corporate performances through foreign exchange operations. More importantly, foreign exchange allocation can be a strategy to reduce the risk of foreign exchange exposure. This study fills the gap of empirical researches for forming firm-level foreign exchange risk management strategy which will have positive impact on the company's financial performances and then to avoid the losses from foreign exchange exposures. 
